The mechanism of acute cytotoxicity of triethylphosphine gold(I) complexes. III. Chlorotriethylphosphine gold(I)-induced alterations in isolated rat liver mitochondrial function.
Chlorotriethylphosphine gold(I) (TEPAu) is an organo-gold compound that has therapeutic activity in animal models of rheumatoid arthritis. Initial studies have suggested that TEPAu is a potent cytotoxic compound in vitro against a variety of cultured cell types and isolated hepatocytes. Mitochondrial dysfunction induced by this compound has been suggested as a primary biochemical alteration which may result in lethal cell injury in isolated hepatocytes. The purpose of this study was, therefore, to determine the mechanism of TEPAu-induced dysfunction of isolated rat liver mitochondria. TEPAu induced a rapid, concentration-related collapse of the mitochondrial inner membrane potential (EC50 = 24.7 +/- 2.5 microM) which was potentiated in Ca2+ loaded mitochondria (EC50 = 11.3 +/- 3.8 microM). TEPAu-induced collapse of the membrane potential was partially inhibited in the presence of ruthenium red or EGTA. TEPAu caused the rapid release of mitochondrially sequestered Ca2+ which was not inhibited by ruthenium red and, thus, was not via a reversal of the Ca2+ uniporter. TEPAu caused mitochondrial swelling, increased permeability of the inner membrane, and the oxidation/hydrolysis of endogenous mitochondrial pyridine nucleotides. Addition of exogenous ATP slightly reversed the effects of TEPAu on pyridine nucleotides. TEPAu-induced mitochondrial alterations were reversed or inhibited by exposure to the sulfhydryl reducing agent, dithiothreitol. Also, the TEPAu-induced collapse of the mitochondrial membrane potential was partially inhibited by dibucaine, a non-specific inhibitor of phospholipases. These data suggest that TEPAu-induced mitochondrial dysfunction is sulfhydryl dependent. TEPAu-induced mitochondrial dysfunction results in dissipation of the potential difference across the inner mitochondrial membrane which inhibits mitochondrial oxidative phosphorylation. The mechanism by which TEPAu induces the collapse of the membrane potential may be mediated by a sulfhydryl-dependent increase in permeability of the inner membrane to protons.